P03277-A New Approach to Achieve High-Contrast Enhancement: Initial Results of an Experimental Extracellular Gadolinium-Based Magnetic Resonance Contrast Agent.
This study aims to compare the enhancement properties of an experimental high-relaxivity extracellular gadolinium chelate (P03277) with a standard extracellular contrast agent (gadobutrol) in vivo in a rat model of hepatic colorectal cancer metastases and in vitro by relaxometry measurements. Ten rats with hepatic colorectal cancer metastases were examined using a 9.4 T animal scanner (Bruker, Germany). Each animal was subjected to 2 contrast-enhanced magnetic resonance imaging experiments separated by 2 days receiving 0.1 mmol/kg body weight gadobutrol and 0.1 mmol/kg body weight P03277 intravenously in a random manner. T1-weighted self-gated fast low-angle shot sequences (time to repetition/time to echo, 45/2.5 milliseconds; flip angle, 45 degrees; acquisition time, 1:23 minutes; voxel size, 0.2 × 0.2 × 1.0 mm) were acquired before and at 10 consecutive time points after contrast injection. We assessed signal-to-noise ratio (SNR) of tumor (SNRtumor) and normal liver tissue (SNRliver), contrast-to-noise ratio, and lesion enhancement (LE). In addition, relaxation rates of P03277 and gadobutrol were assessed in vitro in human plasma at 37°C at a field strength of 9.4 T.Statistical analyses included paired t tests and Wilcoxon matched pairs signed rank tests. SNRliver, SNRtumor, contrast-to-noise ratio, and LE were significantly higher (P < 0.05) using P03277 for all time points as compared with gadobutrol. Both agents demonstrated comparable contrast kinetics with an early peak enhancement immediately after application (initial percent LE: gadobutrol, 84%; P03277, 156%) and an early and continuous washout during the examination period (final percent LE: gadobutrol, 36%; P03277, 63%). In vitro evaluation of relaxivities demonstrated markedly higher R1 for P03277 (8.6 mM s) as compared with gadobutrol (4.2 mM s). This study provides the first in vivo and in vitro data of P03277, an experimental extracellular MR contrast agent. P03277 demonstrates significantly better enhancement properties as compared with gadobutrol in experimental hepatic colorectal cancer metastases. In addition, in vitro data demonstrate superior relaxivities of P03277 at a broad spectrum of different field strengths. Hence, this new agent has the potential to improve lesion conspicuity and subsequently sensitivity in diagnostic imaging for both clinical magnetic resonance imaging at 1.5 or 3 T and ultra-high field applications between 4.7 and 9.4 T.